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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-5, 21 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Moise et al. (US 6,211,035; previously cited, hereinafter, Moise) in 
view of Fox et al. (6,627,930; previously cited, hereinafter, Fox). 

With respect to claim 1, Moise teaches an integrated circuit comprising: 
An array of ferroelectric memory cells (Figs. 6a-6f; col. 2: Ins. 13-16), each cell 
(col. 8: Ins. 64-67) having a capacitor stack (624, Fig. 6c) having an upper electrode 
(610, Fig. 6a), a lower electrode (606, Fig. 6a) and a single ferroelectric core layer (608, 
Fig. 6a), wherein at least one of the capacitor stacks (624) comprises a conductive 
contact (604, Fig. 6a) formed under the single ferroelectric core layer (608), wherein the 
conductive contact (604) has a cross section near a contact portion with the bottom 
portion of the capacitor stack, that is about as large or larger than that of the 
ferroelectric cores (Fig. 6c; col. 9: Ins. 1-67, col. 10: Ins. 1-13). 

Thus, Moise teaches all the limitations of the claim with the exception of 
disclosing: wherein the single ferroelectric core layer has a crystallization in the (001) 
family and at least 40% of the domains of the single ferroelectric core layer are 
functionally oriented with respect to the capacitor stack. 
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However, Fox teaches a capacitor stack (IO2; FIG. 1B) having a single 
ferroelectric core layer (18) with a crystallization in the (001) family (FIG. 1B; col. 4: Ins. 
1-21), wherein at least about 40% of the domains are functionally oriented with respect 
to the capacitor stack. 

Regarding the claimed "at least about 40% of the domains are functionally 
oriented with respect to the capacitor stack," Fox discloses that the entire single 
ferroelectric core layer (18; FIG. 1B) has a crystal log raphic texture of <001>, and thus it 
is implicit that about 50-100% of the domains are functionally oriented with respect to 
the capacitor stack (see FIG. 1B; col. 4: Ins. 9-11, 17-19). 

Furthermore, note that the specification contains no disclosure of either the 
critical nature of the claimed, "at least 40% of the domains are functionally oriented with 
respect to the capacitor stack," or any unexpected results arising therefrom. Where 
patentability is said to based upon particular chosen dimension or upon another variable 
recited in a claim, the Applicant must show that the chosen dimension are critical. In re 
Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to incorporate the teaching of Fox into the device of Moise, to form 
the ferroelectric core layer having a crystallographic texture of <001>, because such 
crystallization structures are generally preferred due to the orientation of the polarization 
(col. 4: Ins. 17-21). 
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With respect to claim 2, Moise and Fox teach the all the limitations of the claim, 
as set forth above in claim 1 , with the exception of disclosing: wherein about 45 to about 
75% of the domains are functionally oriented with respect to the capacitor stack. 

However, it would have been obvious to one of ordinary skill in the art to form a 
ferroelectric layer with about 45 to about 75% of the domains functionally oriented, as 
claimed, because Fox teaches ferroelectric layers in which the direction of the 
polarization magnitude is generally from the bottom electrode toward the top electrode 
(col. 4: Ins. 9-11). Furthermore, note that absent evidence of disclosure of criticality for 
the range or dimensions giving unexpected results, it is not inventive to discover optimal 
or workable ranges or dimensions by routine experimentation. See In re Aller, 220 F.2d 
454, 105 USPQ 233, 234 (CCPA 1955). 

With respect to claim 3, Moise and Fox teach the integrated circuit of claim 1 
above. Furthermore, Moise teaches wherein the ferroelectric cores are PZT cores 
(608, Fig. 6a). 

Regarding the limitation, "the PZT of each core has a switched polarization of at 
least about 60 |uC/cm 2 ," the specification contains no disclosure of either the critical 
nature of the claimed, "switched polarization of at least about 60 |uC/cm 2 ," or any 
unexpected results arising therefrom. Where patentability is said to base upon 
particular chosen dimension or upon another variable recited in a claim, the Applicant 
must show that the chosen dimension is critical. In re Woodruff, 919 F.2d 1575, 1578, 
16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 
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With respect to claim 4, Moise and Fox teach the integrated circuit of claim 1 
above. Furthermore, Moise teaches a dielectric layer (1050, Fig. 10c) covering the 
array of memory cells (1024, Fig. 10b), the dielectric layer (1050) having a conductive 
contact (1060, Fig. 10d) over each ferroelectric core (608, Fig. 6a), the conductive 
contacts each having a cross section about as large as that of the ferroelectric cores 
(Figs. 6a and 10d). 

With respect to claim 5, Moise and Fox teach the integrated circuit of claim 1 
above. Furthermore, Moise teaches wherein the electrodes (606, 610; Fig. 6a) are 
adjacent opposing sides of the ferroelectric cores (608, Fig. 6a). 

Regarding the limitation, "electrodes adjacent opposing sides of the ferroelectric 
cores have a collective thickness of at least about 200 nm thick," the specification 
contains no disclosure of either the critical nature of the claimed, "collective thickness of 
at least about 200 nm," or any unexpected results arising therefrom. Where 
patentability is said to base upon particular chosen dimension or upon another variable 
recited in a claim, the Applicant must show that the chosen dimension is critical. In re 
Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

With respect to claim 21, Moise and Fox teach the integrated circuit of claim 1 
above. Furthermore, Moise teaches a dielectric layer (1070, Fig. 10d) covering the 
array of memory cells, the dielectric layer having an additional conductive contact 
(1080, Fig. 10d) over each ferroelectric core (608; Figs. 6a-6c), the additional 
conductive contacts (1080) having a cross section about as larger or larger than that of 
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the ferroelectric cores (1024) and extending through said dielectric layer (1070) to a 
metal interconnect layer (1062) (Figs. 6a and 10d). 

With respect to claim 22, as best interpreted by the Office, Moise teaches an 
integrated circuit comprising: 

An array of ferroelectric memory cells (Figs. 6a-6f; col. 2: Ins. 13-16), each cell 
(col. 8: Ins. 64-67) having a capacitor stack (624, Fig. 6c) comprising: 
a lower barrier layer (602, Fig. 6a); 
a lower electrode (606) over the barrier layer (602); 
a single ferroelectric core layer (608); 

an upper electrode (610) over the single ferroelectric core layer (608); and 
an upper barrier (614) over the upper electrode (610); 
wherein at least one of the capacitor stacks (624, Fig. 6c) comprises a first 
conductive contact (1060, Fig. 10d) formed over the capacitor stack, and a second 
conductive contact (1020, Fig. 10d) formed under the capacitor stack, and wherein the 
first and second conductive contacts (1060 and 1020) each have a cross section near a 
contact portion of the capacitor stack (Fig. 10d), that is about as large as that of the 
ferroelectric cores (Figs. 6c and 10d; col. 9: Ins. 1-67, col. 10: Ins. 1-13). 

Thus, Moise teaches all the limitations of the claim with the exception of 
disclosing: wherein the single ferroelectric core layer has a crystallization in the (001) 
family and at least 40% of the domains of the single ferroelectric core layer are 
functionally oriented with respect to the capacitor stack. 
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However, Fox teaches a capacitor stack (IO2; FIG. 1B) having a single 
ferroelectric core layer (18) with a crystallization in the (001) family (FIG. 1B; col. 4: Ins. 
1-21), wherein at least about 40% of the domains are functionally oriented with respect 
to the capacitor stack. 

Regarding the claimed "at least about 40% of the domains are functionally 
oriented with respect to the capacitor stack," Fox discloses that the entire single 
ferroelectric core layer (18; FIG. 1B) has a crystal log raphic texture of <001>, and thus it 
is implicit that about 50-100% of the domains are functionally oriented with respect to 
the capacitor stack (see FIG. 1B; col. 4: Ins. 9-11, 17-19). 

Furthermore, note that the specification contains no disclosure of either the 
critical nature of the claimed, "at least 40% of the domains are functionally oriented with 
respect to the capacitor stack," or any unexpected results arising therefrom. Where 
patentability is said to based upon particular chosen dimension or upon another variable 
recited in a claim, the Applicant must show that the chosen dimension are critical. In re 
Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to incorporate the teaching of Fox into the device of Moise, to form 
the ferroelectric core layer having a crystallographic texture of <001>, because such 
crystallization structures are generally preferred due to the orientation of the polarization 
(col. 4: Ins. 17-21). 
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2. Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Uchiyama et al. (US 6,831,313; previously cited, hereinafter, Uchiyama) in view of Fox 
('930). 

With respect to claim 1, Uchiyama teaches an integrated circuit comprising: 

An array of ferroelectric memory cells (445; col. 11, lines 38-43), each cell (100; 
FIG. 5) having a capacitor stack (128) having an upper electrode (126), a lower 
electrode (122), and a single ferroelectric core layer (124; col. 9: Ins. 49-62), wherein at 
least one of the capacitor stacks (128) comprises a conductive contact (121) formed 
thereunder, wherein the conductive contact (121) has a cross section near a contact 
portion with the bottom portion of the capacitor stack (128), that is about as large or 
larger than that of the ferroelectric cores (124; FIG. 5). 

Thus, Uchiyama teaches all the limitations of the claim with the exception of 
disclosing: wherein the single ferroelectric core layer has a crystallization in the (001) 
family and at least 40% of the domains of the single ferroelectric core layer are 
functionally oriented with respect to the capacitor stack. 

However, Fox teaches a capacitor stack (10 2 ; FIG. 1B) having a single 
ferroelectric core layer (18) with a crystallization in the (001) family (FIG. 1B; col. 4: Ins. 
1-21), wherein at least about 40% of the domains are functionally oriented with respect 
to the capacitor stack. 

Regarding the claimed "at least about 40% of the domains are functionally 
oriented with respect to the capacitor stack," Fox discloses that the entire single 
ferroelectric core layer (18; FIG. 1B) has a crystallographic texture of <001>, and thus it 
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is implicit that about 50-100% of the domains are functionally oriented with respect to 
the capacitor stack (col. 4: Ins. 9-11, 17-19). 

Furthermore, note that the specification contains no disclosure of either the 
critical nature of the claimed, "at least 40% of the domains are functionally oriented with 
respect to the capacitor stack," or any unexpected results arising therefrom. Where 
patentability is said to based upon particular chosen dimension or upon another variable 
recited in a claim, the Applicant must show that the chosen dimension are critical. In re 
Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the device of Uchiyama with the teaching of Fox, to form 
the single ferroelectric core layer having a crystallographic texture of <001>, because 
such crystallization structures are generally preferred due to the orientation of the 
polarization (col. 4: Ins. 17-21). 

With respect to claim 2, Uchiyama and Fox teach the all the limitations of the 
claim, as set forth above in claim 1 , with the exception of disclosing: wherein about 45 
to about 75% of the domains are functionally oriented with respect to the capacitor 
stack. 

However, it would have obvious to one of ordinary skill in the art to form a 
ferroelectric layer with about 45 to about 75% of the domains functionally oriented, as 
claimed, because Fox teaches ferroelectric layers in which the direction of the 
polarization magnitude is generally from the bottom electrode toward the top electrode 
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(col. 4: Ins. 9-11). Furthermore, note that absent evidence of disclosure of criticality for 
the range or dimensions giving unexpected results, it is not inventive to discover optimal 
or workable ranges or dimensions by routine experimentation. See In re Aller, 220 F.2d 
454, 105 USPQ 233, 234 (CCPA 1955). 

With respect to claim 3, Uchiyama and Fox teach the integrated circuit of claim 
1 above. Furthermore, Fox teaches wherein the ferroelectric cores are PZT cores (col. 
6, lines 9-37). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time of the invention to modify the device of Uchiyama with the teaching of Fox, 
for the reasons set forth above in claim 1 . 

Regarding the limitation, "the PZT of each core has a switched polarization of at 
least about 60 |uC/cm 2 ," the specification contains no disclosure of either the critical 
nature of the claimed, "switched polarization of at least about 60 |uC/cm 2 ," or any 
unexpected results arising therefrom. Where patentability is said to base upon 
particular chosen dimension or upon another variable recited in a claim, the Applicant 
must show that the chosen dimension is critical. In re Woodruff, 919 F.2d 1575, 1578, 
16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

With respect to claim 4, Uchiyama and Fox teach the integrated circuit of claim 
1 above. Furthermore, Uchiyama teaches a dielectric layer (142; FIG. 5) covering the 
array (445; col. 11, lines 38-43) of memory cells (100), the dielectric layer having a 
conductive contact (139) over each ferroelectric core (124), the conductive contact 
having a cross section about as larger or larger than that of the ferroelectric cores (124, 
FIG. 5) (col. 10, Ins. 9-19; col. 11). 
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With respect to claim 5, Uchiyama and Fox teach the integrated circuit of claim 
1 above. Furthermore, Uchiyama teaches wherein the electrodes (122, 126) are 
adjacent opposing sides of the ferroelectric cores (124) (col. 9, Ins. 49-62). 

Regarding the limitation, "electrodes adjacent opposing sides of the ferroelectric 
cores have a collective thickness of at least about 200 nm thick," the specification 
contains no disclosure of either the critical nature of the claimed, "collective thickness of 
at least about 200 nm," or any unexpected results arising therefrom. Where 
patentability is said to base upon particular chosen dimension or upon another variable 
recited in a claim, the Applicant must show that the chosen dimension is critical. In re 
Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 



Response to Arguments 

3. Applicant's arguments filed March 20, 2008, have been considered but are not 
persuasive. 

With respect to the claim 1 and the Moise et al. reference (US 6,21 1,035), 
Applicant argues that the limitation of "wherein the conductive contact has a cross 
section near a contact portion of the capacitor stack that is about as large or larger than 
that of the ferroelectric cores" is neither taught nor suggested, because "Moise 
illustrates in Fig. 10b and 10d, for example, a lower contact plug 1020 that appears to 
be substantially smaller than that of the ferroelectric capacitor cores 1 024/1 026." The 
argument is not persuasive because in the rejection of claim 1 above, the Office points 
to Figs 6a-6c and considers layer 604 as the conductive contact and layer 608 as the 
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ferroelectric core. Furthermore, it is clear from Fig. 6c, that after the layers 604 and 608 
are patterned, the conductive contact 604 has a cross section near a contact portion 
with the bottom portion of the capacitor stack (606, 608, 610) that is about as large or 
larger than that of the ferroelectric cores 604. 

Applicant also presents a similar argument with respect to the Uchiyama et al. 
reference (US 6,831 ,31 3). Applicant argues that Uchiyama does not disclose wherein 
the conductive contact has a cross section near a contact portion with the bottom 
portion of the stack that is about as large or larger than that of the ferroelectric cores. 
However, the argument is not persuasive, because as set forth in the rejection of claim 
1 above, Fig. 5 of Uchiyama clearly shows that the conductive contact 121 has a larger 
cross section than the ferroelectric core 124. Furthermore, layer 121 can be considered 
a conductive contact since it contains titanium (col. 9: Ins. 43-48). 

With respect to claim 22 and the Moise reference, Applicant argues that "Moise 
illustrates in the Fig. 10b and 10d, for example, a lower contact plug 1020 that appears 
to be substantially smaller than that of the ferroelectric capacitor cores 1024/1026." The 
argument is not persuasive, because the conductive contact 1020 (Fig. 10d) is 
considered to have a cross section that is about as large as that of the ferroelectric 
cores (608, Fig. 6a; striped portion, not labeled in Fig. 10d), because the cross sectional 
view in Fig. 10d illustrates that the width of the conductive layer 1020 near the contact 
portion is substantially similar to that of the ferroelectric layer (striped portion between 
the upper and lower electrode). 
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With respect to the Fox et al. reference (US 6,627,930), Applicant argues that 
Fox does not teach a single ferroelectric core layer. The argument is not persuasive, 
because Fox clearly discloses a single ferroelectric core layer 18 in Fig. 1 B, a single 
ferroelectric core layer 22 in Fig. 2B, a single ferroelectric core layer 32 in Fig. 3B, and 
single ferroelectric core layer 42 in Fig. 4B, all of which have a crystallization in the 
(001 ) family, wherein at least 40% of the domains of the layer are functionally oriented 
with respect to the capacitor stack (col. 4, Ins. 17-19). Furthermore, note that claim 1 
recites "an integrated circuit, comprising ," and thus, claim 1 is inclusive and not 
exclusive. Thus, Applicant's argument that that Fox teaches away from a single 
ferroelectric layer by disclosing multiple ferroelectric layer structures, is not persuasive 
because although the limitation requires a single ferroelectric layer in the (001) family, 
the limitation does not exclude the use of other ferroelectric layers in the capacitor 
structure. Also note, the primary references of Moise and Uchiyama also disclose a 
single ferroelectric core layer, and that the Fox reference is a secondary reference, 
whose teaching is incorporated into the primary references, not the other way around as 
argued by the Applicant ("such a modification would render the structure of Fox et al. 
unsatisfactory for it's intended purpose," pg. 7 of the Remarks). Finally, regarding the 
motivation to combine Fox with the primary references, Fox teaches that although it is 
more difficult to grow, ferroelectric layers having a <001> crystallographic texture are 
generally preferred due to the orientation of the polarization (col. 4, Ins. 17-20). 
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Conclusion 

4. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Abul Kalam whose telephone number is (571)272-8346. 
The examiner can normally be reached on Monday - Friday, 9 AM - 5 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael M. Fahmy can be reached on 571-272-1705. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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